Introducing Brunnhilde: 
A reporting tool for digital 
archives 


Tim Walsh | TAATU 2016 | Montréal 


¢ Goal = use PRONOM-based identification tools to 
support better decision making and processing 
planning. Questions: 
e What do we have? 
e What are the preservation risks? 
e Are there files that should be manually 
normalized or weeded prior to ingest into 
Archivematica ? 


e Runs Siegfried, loads CSV output into SQLite db, 
and runs set of queries 


e Generates human-readable HTML report and 
machine-processable CSVs 
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® brunnhilde.py 


[ERROR] empty source 
(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/12.38.99 Mrs. Peele/Iomega Tools/Icon_ 

{ERROR} empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/12.30.99_ Mrs. Peele/Iomega Tools/Iomega Guest 

[ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH273110/12.30.99_Mrs. Peele/Iomega Tools/Manuals and Help/FileMatch Manual 
{ERROR} empty source 

[FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH273110/12.30.99_Mrs. Peele/Iomega Tools/Manuals and Help/Findit Manual 
[ERROR] empty source 

[FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/12.30.99_Mrs. Peele/Iomega Tools/Manuals and Help/Icon_ 

[ERROR] empty source 

{FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH273110/12.30.99 Mrs. Peele/Iomega Tools/Manuals and Help/Iomega Drive Options Manual 
[ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/12.30.99_Mrs. Peele/Iomega Tools/Manuals and Help/Iomega Guest Manual 
[ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/12.30.99_Mrs. Peele/Iomega Tools/Manuals and Help/Iomega Software Manual 
[ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH273110/12.30.99 Mrs. Peele/Iomega Tools/Manuals and Help/Tools Manual 
[ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/12.30.99_Mrs. Peele/Lomega Tools/PowerMerge Upgrade Offer 

[ERROR] empty source 

(FILE) /Volumes/A0D3/KOLMAC/DIGITAL/ARCH273110/12.30.99_Mrs. Peele/Raybould_2/Icon_ 

[ERROR] empty source 

(FILE) /Volumes/A0D3/KOLMAC/DIGITAL/ARCH273110/12.30.99 Mrs. Peele/projectsREVIEW/Icon_ 

[ERROR] empty source 

(FILE) /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/12.38.99_ Mrs. Peele/projectsREVIEW/Raybould/dgn/R_frm33.dxt 

[ERROR] empty source 

(FILE) /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/DesktopPrinters 0B 

[ERROR] empty source 

(FILE) /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/Tcon_ 

({ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/OpenFolderListDF_ 

[ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/TheVolumeSett ingsFolder/DesktopPrinters DB 

[ERROR] empty source 

(FILE] /Volumes/A0D3/KOLMAC/DIGITAL/ARCH27311@/TheVo lumeSettingsFo lder/OpenFolderListDOF_ 

[ERROR] empty source 

Characterization complete. Processing results. 

Process complete. Reports in /Users/twalsh/Desktop/brunnhilde_demo/ARCH273110@. 

mfmmessier:brunnhilde_demo twalsh$ 


tranet du CCA - Quo’ ce neut ™ inbox (20) - timo f SITAL - NUMERIQUE timoth walsny Brunnhilde report for: ARCH27. 


file vi/Usersitwaish/Desktop/brunnhilde_demo/ARCH273110/ARCH273110.htmi ¢ jecherche wegutnr# BO= 


G Employer - Desja... {_} CollectionOntine |, j CollectionOniine E... {_} ADAPT {_) Horizon 2) Archivematica Das... {_} ArchivematicaSto.. 24 Artefactual Projects [JJ ToDo (€) CCADigArchMan.. €) MetaArchive/meta, » 


r Brunnhilde v0.2.5 report 


Provenance information 


} Siegfried version used 
siegfried 1.4.5 /usr/local/Cellar/siegfried/1.4.5/share/siegfried/pronom sig (2016-02-05T17:41:10+11:00) identifiers: - pronom: DROID_SignatureFile_V84.xml; container-signature-20160121.xml 
Source of files 
/Volumes/AOD3/KOLMAC!/DIGITAL/ ARCH273110 
Accession/Identifier 


ARCH273110 


Aggregate statistics 


+ Total files: 987 

¢ Years (last modified date): 2015 - 2016 
¢ Unique files: 924 

¢ Empty files: 41 

« Total duplicate files; 71 

¢ Unique duplicate files: 8 

e Unidentified files: 106 

« Identified file formats: 16 

« Siegfried errors: 41 

+ Siegfried warnings: 601 


Note: As Siegfried scans both archive packages (e.g. Zip files) and their contents, numbers of unique, empty, and duplicate files may appear not to perfectly add up. 


File formats 


Format 


Microstation CAD Drawing 


JPEG File Interchange Format 
Tagged Image File Format 
Microsoft Word Document 


Adobe Photoshop 

Rich Text Format 

OLE2 Compound Document Format 
Macintosh PICT Image 


Plain Text File 

Quicktime 

Microsoft Excel 5.0/95 Workbook (x1s) 
PostScript 

Quark Xpress Data File 

Microsoft Excel Backup 


Microsoft Word for Macintosh Document 2 
FileMaker Pro Database 


File formats and versions 


Format Version {Count 
Microstation CAD Drawing 95 282 
PEG File Inte: 2 02 R6 


intranet du CCA - Quoi de neu ™1 Inbox (21) - timothyryanwa @ _ DIGITAL - NUMERIQUE Q yryanwalsh/o Brunnhilde report for: ARCH27... 


tile:///'Userswaish/Desktop/brunnhilde_demo/ARCH273110/ARCH273110.htm! ¢ Recherche yYeaeuvutr @ 


[SJ EmpioyerD - Desja.. <) CollectionOniine |... {> CollectionOnlineE.. “) ADAPT {} Horizon €) Archivematica Das... Archivematica Sto. £"% Artetactual Projects [JJ ToDo (€) ccadig Arch Man... (€) MetaArchive/meta... 


Mimetypes 


Imimetype Count 


image/jpeg 223 


image/tiff 121 


lapplication/msword 117 


image/vnd.adobe photoshop |39 


japplication/rtf 26 


image/x-pict 
texv/plain 


video/quicktime 


application/vnd.ms-excel 


1 

1 

8 
application/postscript 7 

7 
application/x-filemaker 1 
Last modified dates by year 
‘Year Last Modified |Count 


2015 (p82 


2016 5 


Unidentified 


- = f : - 
Filename Filesize |Date modified Errors (Checksum Identifier PRONGM Format Fa mat PIE: | Basis 
ID Version |type for ID 
/Volumes/AOD3/KOLMAC/DIGITAL, | 
/ARCH273110/12.30.99_Mrs. 
Peele/12.31.99_Destop Folder/2 
/Configuration 
/Volumes/AOD3/KOLMAC/DIGITAL 
/ARCH273110/12.30.99_Mrs. \0 '2015-09-08T12:13:24-04:00 
Peele/12.31.99_Destop Folder/2/Icon_ 
/Volumes/AOD3/KOLMAC/DIGITAL 
/ARCH273110/12.30.99_Mrs. 
Peele/12.31.99_Destop Folder/Adobe 
Mlustrator-« 8.0 alias 
/Volumes/AOD3/KOLMAC/DIGITAL 
/ARCH273110/12.30.99_Mrs. 
Peele/12.31.99_Destop Folder/Adobe 
Photoshop7-« 5.0 alias 
/Volumes/AOD3/KOLMAC/DIGITAL 
/ARCH273110/12.30.99_Mrs. empty 
oe -09- 213:29-04: 
Peele/12.31.99_Destop Folder/Fetch 3.0.3 ° ae a source 
alias 
/Volumes/AOD3/KOLMAC/DIGITAL 


/ARCH273110/12.30.99_Mrs. aco pana empty 
Peele/12.31.99_Destop Folder/JPEGView | 2015-09-08T12:13:29-04:00) vce 


alias | 
/Volumes/AOD3/KOLMAC/DIGITAL 


/ARCH273110/12.30.99_Mrs. . ew , . enters va 
Peele/12.31.99_Destop 3134058 |2015-09-08T12:13:29-04:00 SOacafed5e663 128c673949791053b99 |pronom [UNKNOWN | no match 
Folder/MSC1556A.SEA 


2. 


Warning 


jo 2015-09-08T12:13:24-04:00 waned 44 1d8cd98f00b204e9800998ecf8427e |pronom |UNKNOWN no match 


empty 


ine Ki4 1d8cd98f00b204e9800998ecf8427e |pronom [UNKNOWN no match 


j0 2015-09-08T12:13:29-04:00 wind Ki4 1 d8cd98f00b204e9800998ecf8427e |pronom [UNKNOWN no match 


0 2015-09-08T12:13:29-04:00 sid \d4 1d8cd98100b204e9800998ect8427e |pronom [UNKNOWN no match 


Ki4 1 d8cd98f00b204e9800998ecf8427e pronom [UNKNOWN no match 


\d4 1d8cd98100b204e9800998ecf8427e |pronom [UNKNOWN no match 


"Be em ieee > eh eran o I [ { [ 


intranet du CCA - Quoi de neuf ™] inbox (21) - timothyryanwal ~ DIGITAL - NUMERIQUE QO timothyryanwaish/orunnh Brunnhilde report for: ARCH27... + 
file:///Userstwalsh/Desktop/orunnhilde_demo/ARCH273110/ARCH273110.html ¢ Recherche vroustne=z 
[ EmpicyerD - Deja... {} CollectionOniine |. {} CollectionOnlineE.. {} ADAPT { } Horizon () ArchivematicaDas... { } Archivematica Sto..  #"% Artefactual Projects [J] ToDo (€) CCADigArchMan.. (€) MetaArchive/meta... 
The VolumeSettingsFolder ww PU EU TOUR LE LUETU-UTLUU | UTE UUR EEUU UU FOUL FORELOTETS PIUHUE OSU TY ey Ha 
/DesktopPrinters DB 
/Volumes/AOD3/KOLMAC/DIGITAL 
a . 0 2015-09-08T 12:16:40-04:00 empty 41 d8cd98f00b204e9800998ecf8427e |pronom UNKNOWN ino match 
/TheVolumeSettingsFolder source 
/OpenFolderListDF_ 
Duplicates (md5 hash) 
Filename Filesize [Date modified Errors |Checksum ldentifier|PRONOM = frommat Format |narar: type Basis for ID ‘Warning 
ID Version 
[ [ container name 
/Volumes/AOD3/KOLMAC/DIGITAL Microsoft ome tena ae 
/ARCH273110/12.30.99_Mrs. 12288 2015-09-08T 12:14:21-04:00 2247680d78daf63c16d80fe957ale90c |pronom |fmv39 ‘Word (6.0/95  \application/msword yt ea 
Peele/Raybould_2/specs/dwg list Document a ey ——— 
y a ti 8 WordDocument 
with name only 
/Volumes/AOD3/KOLMAC/DIGITAL Compt) with 
/ARCH273110/12.30.99_Mrs. (Microsoft b mA t 68 tens 
Peele/projectsREVIEW/Raybould 12288  |2015-09-08T12:13:54-04:00 2247680d78daf63c16d80fe957ale90c |pronom  |fmv39 Word —_6.0/95._application/msword 29° Maten at 68, extension 
20; name mismatch 
/07.30,.98_Rybld_Specs_Crrnt/Dwg Document | 
List WordDocument 
. with name only 
/Volumes/AOD3/KOLMAC/DIGITAL Quark lb ea aes 
/ARCH273110/12.30.99_Mrs. 17804544 2015-09-08T 12:14:19-04:00 517bdc125c71426a378f26ea58cOaba8 |pronom |x-fmt/182 Xpress re nature 1/2) 7 Lentarneped 
Peele/Raybould_2/pa/pa-layout2 Data File e 
/Volumes/AOD3/KOLMAC/DIGITAL Quark b tch at 0,7 lextensi 
/ARCH273110/12.30.99_Mrs. 17804544 |2015-09-08T12:14:19-04:00 $17bdc125c71426a378f26eaS8cOaba8 |pronom |x-fmt/I82 [Xpress ras 8 i 2) ores aa 
Peele/Raybould_2/pa/pa-layout2++ Data File eee {musmate 
/Volumes/AOD3/KOLMAC/DIGITAL no match; 
/ARCH273110/12.30,99_Mrs. 7 . - possibilities based 
Peele/projectsREVIEW/Raybould 38 2015-09-08T 12:14:03-04:00 5d7b27fe2490¢2925¢e59725b26ad0096 \pronom |UNKNOWN (ss i teabalain gai 
/dgn/R_FDW3D.mat fmv/806, fmv/8&28 
/Volumes/AOD3/KOLMAC/DIGITAL no match; 
/ARCH273110/12.30,99_Mrs. evr . = |possibilities based 
Peele/projectsREVIEW/Raybould 38 2015-09-08T 12:14:03-04:00 5d7b27fe2490c2925e59725b26ad0096 jpronom |UNKNOWN lon extension are 
/dgn/R_frm20.2.mat ifmv/806, fm/828 
/Volumes/AOD3/KOLMAC/DIGITAL ino match; 
/ARCH273110/12.30.99_Mrs. ‘s |possibilities based 
= 3 214:03-04: SI [ . 
Peele/projectsREVIEW/Raybould 38 2015-09-08T 12:14:03-04:00 5d7b27fe2490c2925e59725b26ad0096 |pronom |UNKNOWN lon extension are 
/dgn/R_frm20.3 .mat ifmt/806, fmt/828 
/Volumes/AOD3/KOLMAC/DIGITAL no match; 
/ARCH273110/12.30.99_Mrs. aa 7 e possibilities based 
Peele/projectsREVIEW/Raybould 38 2015-09-08T 12:14:03-04:00 5d7b27fe2490c2925e59725b26ad0096 \pronom |UNKNOWN lon extension are 
/dgn/R_frm20.mat fmt/806, fmt/828 
/Volumes/AOD3/KOLMAC/DIGITAL Ino match; 
/ARCH273110/12.30.99_Mrs. adi 7 “ |possibilities based 
Peele/projectsREVIEW/Raybould 38 2015-09-08T 12:14:03-04:00 5d7b27fe2490c2925e59725b26ad0096 \pronom |UNKNOWN lon extension are 
/dgn/R_frm21.0.mat fmt/806, fmt/828 
/Volumes/AOD3/KOLMAC/DIGITAL Ino match; 
/ARCH273110/12.30.99_Mrs. als , = |possibilities based 
Peele/projectsREVIEW/Raybould 38 2015-09-08T 12:14:03-04:00 5d7b27fe2490c2925e59725b26ad0096 \pronom |UNKNOWN C. extonsion are 
/dgn/R_frm21.1.mat ifmv806, fmv/828 


Formula Bar si . 
eile Insert Page Layout Formulas Data Review View 

nr - %, cut Calibri (Body) 12 A+ Ay = =e \e- SQ Wrap Text General 

Copy * x A 
Paste U +, ’ a + , = = = ¢& v= + 9 
@ Format B z)¢ _ —_——_ $ ° 
1S - fe 
A B c D E 
1 Filename Filesize Date modified Errors Checksum 


13 


16 


18 


20 


4 
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/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/11.17.99_let_Perry_rec 
/Nolumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0,99_Mrs, Peele/12.31.99_Destop 

Folder/10_25 99\e1BHS_WEBR 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop 
Folder/2/Configuration 
/Molumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/2/Icon_ 


/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0,99_Mrs, Peele/12.31.99_Destop Folder/AIA FormsTxt 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/Adobe 
Mustratora”-Aw 8.0 alias 
/Molumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/Adobe 
Photoshop4”—A« 5.0 alias 
/Molumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0,99_Mrs, Peele/12,31.99_Destop Folder/BLA 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/Balthazar 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12,31.99_Destop Folder/Fetch 3.0.3 
alias 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/GENERAL 
NOTESING 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/JPEGView 
alias 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop 
Folder/MSC1556A,SEA 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/MicroStation 
alias 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/Ofotod’-A« 
alias 
/MVolumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop 
Folder/PaxHeader/Acobe Iilustratora”-Ae 8.0 alias 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop 
Folder/PaxHeader/Adobe Photoshopa’—Ax 5.0 alias 
/MVolumes/A0D3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop 
Folder/PaxHeader/Ofotoa’—Ae alias 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs, Peele/12.31.99_Destop 
Folder/PaxHeader/formOl,Cl§ol2Z RZ PPC alias 
/Volumes/AOD3/KOLMAC/DIGITAL/ARCH273110/12.3 
0.99_Mrs. Peele/12.31.99_Destop Folder/SAMPLE OF 


CTUIRIAG aT eatiimanta 4 


> ARCH273110_warnings + 


Ready 


59392 2015-09-08T12:13:24-04:00 


26624 2015-09-08T12:13:29-04:00 


0 2015-09-08T12:13:24-04:00 


0 2015-09-08T12:13:24-04:00 


28160 2015-09-08T12:13:29-04:00 


0 2015-09-08T12:13:29-04:00 


0 2015-09-08T12:13:29-04:00 


15360 2015-09-08T12:13:29-04:00 


31744 2015-09-08T12:13:29-04:00 


0 2015-09-08T12:13:29-04:00 


37376 2015-09-08T12:13:29-04:00 


0 2015-09-08T12:13:29-04:00 


3134058 2015-09-08T12:13:29-04:00 


0 2015-09-08T12:13:29-04:00 


0 2015-09-08T12:13:29-04:00 


165 2015-09-08T12:13:29-04:00 


163 2015-09-08T12:13:29-04:00 


148 2015-09-08T12:13:29-04:00 


157 2015-09-08712:13:29-04:00 


aATIA TAar nn netstat an nea 


JeBbcb139d2b0eaa82945dfb38Fd4236 


05210f0bde 7f2f1b6893¢25693c65db5 


empty sourc: d41d8cd98f00b204e980099BecfB427e 


empty sourci 641d8cd98f00b204e9800998ecfs427e 


3210466¢353bb9Fcba 7427a1a9950F72 


empty sourc: d41d8cd98f00b204e9800998ecfB427e 


empty sourc: d41d8cd98f00b204e9800998ecfB427e 
1242¢18bcOff623b50cfS8225174f85e 


5a73eb8 1149162a4190b88a4cb78alc1 


empty sourc: d41d8cdS8f00b204e980099B8ecf8427e 


37438e6e5858 b9c599d92d750f54430 


empty sourci d41d8cd9800b204e980099Bect8427e 


5Oacafed5e663128c673949791053b99 


empty sourc: d41d8cd98f00b204e9800998ecfB427e 


empty sourc: 41d8cd9800b204e9800998ect8427e 


43757bd867 boOb1c664e6cedcd250627 


0f623a29798a4b0d8c93307a01c12123 


@e67 1f8ca838¢1be1989398e8fb96758 


6164c89c36e5efcal 9491 766f40162f1 


at enn tnaneor 


4-2490--4L00 = 


Identifier 


pronom 


pronom 


Pronom 


pronom 


pronom 


Ppronom 


pronom 


pronom 


pronom 


pronom 


Pronom 


pronom 


pronom 


pronom 


pronom 


pronom 


pronom 


pronom 


pronom 


@) ARCH273110_warnings 


Congitional 
Formatting as Table 


Norma’ 


Format 


PRONOM ID Format 


frnt/40 


fent/40 


UNKNOWN 


UNKNOWN 


ft/40 


UNKNOWN 


UNKNOWN 


fmt/39 


fint/40 


UNKNOWN 


frnt/40 


UNKNOWN 


UNKNOWN 


UNKNOWN 


UNKNOWN 


x-fmt/111 


x-fmt/1i1 


xefmt/1i1 


xfmt/111 


enn tan 


Microsoft Word Document 


Microsoft Word Document 


Microsoft Word Document 


Microsoft Word Document 


Microsoft Word Document 


Microsoft Word Document 


Plain Text File 


Plain Text File 


Plain Text File 


Plain Text File 


Bad Good Calculation 
> 
Input Note 


I ] K 
Format Version MIME type Basis for ID 


Warming 


97-2003 application/msw container name CompObj with byte mat extension mismatch 
97-2003 application/msw container name CompOby with byte matc extension mismatch 
no match 
| no match 
a] 
97-2003 application/msw container name CompObj with byte mate extension mismatch 
no match 
no match 
6.0/95 application/msw container name CompObj with byte matc extension mismatch 
97-2003 application/msw container name CompObj with byte mate extension mismatch 
no match 
97-2003 application/msw container name CompObj with byte mat extension mismatch 


no match 


no match 


no match 


no match 


text/plain text match UTF-8 Unicode match on text only; extension mismatch 
text/plain text match UTF-8 Unicode match on text only; extension mismatch 
text/plain text match UTF-8 Unicode match on text only; extension mismatch 
text/plain text match UTF-8 Unicode match on text only: extension mismatch 


atm 


Next steps 


e Siegfried 1.5.0: Introduces major changes - multiple 
namespaces/identification tools; change in outputs 


e Integrate with Roy profile to easily flag files 
requiring manual normalization 


¢ Ross Spencer’s droid/siegfried-sqlite-analysis : 


Adopt some of its features? Avoid duplicating 
existing work? Develop in new direction? 


e Make information more actionable? 
(e.g. GUI for selecting duplicate files to weed) 


e See what’s missing in practice 


Merci! 


Twitter: @bitarchivist 


https://github.com/timothyryanwalsh/brunnhilde 


